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Abstract: Description Logics have recently attracted considerable attention, both in representing the 

concepts of an application domain and in reasoning about them. The powerful expressivity of Description 
Logics leads W3C to develop web standards enabling the description of contents and services in machine- 
readable. 

In this paper, we describe what description logics are and how they are used in knowledge base for 
describing and retrieving information. 
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d»>jjLp *^1^- ^'fl-v^J dl^*^/l o-L& O^S"* <u»J 5 ^ L J^"j cAi^*J*l JpI^S $.Lj 3 32^2^)! jj^dl 

!j_v^Lp Aj*>\j ^lp ^jJLj A-jL/^J 

j>c^ unary predicate 2LoUd o^j^- aS^l^ 3 * a pj^ 4 Ji£ concepts ofj^Jl-l 

I l -t>- 1^ Ip^-d?^- 4 


((3jU?)l)Lji —1 — 

3* A S*y±A £A Ajjj^aJ ddji 3* odl£> Complex A SjA j' c^b Ji£ aiu> atomic Ajji Id Cj\jy^S I jjS\J 01 3^0? 

. ^j-UJ 3^ aj 3J2P J & 

JjtiJi JjsjJ binary predicate aJLj ^p ojLp 3*9 d^l <jy> oli%Jl Jii; roles jIj^1-cp 

'.'ij*. JLA^ *>\pli ^/9lAl C^dJl 3Jwb 

(jkuJic -2 - 

— 1 — 3 <3;^ UJcP ll 3^ AApj-s^ji.! (_5^J t C-oi^lb 3I2JL* 3 L^Jj LaJj ^ 

.—2 — 3 jj lg;LU (jjlb iOLu-^aIIj 

c^ww>- 3* aJ^wOI d^lSddJl^) c^bLdJ a0^l<>jJ| 3^ Cj^ o-La djS * jws jj^d' a«o J 5^ Id 

-<Sjy^ 3^0 lM d^fT 

3J c-^j>- Syntax ^-Sy <• Jb>r! <jyJL>r 3* aj>t-j jJl 3* o^yo^l jjlsi* aIl* jjb;L' 0| 

$.lkpl 4^_c <_JbM Ijia <j ^jj $ Semantics ^JU- 3* d co^j_s£- ^Sy JipljS Jlojcd-b a^LJ' Ajjy^aJi ojjL*Jl 

O-Ia A -3 ^Oy£ t_£^ 2^- wbwl^ Jyb 3P Al>-^a 3 3^ d^ |jj) */? V U jwoJ J jl ^JjjIj 

.3*^ Oj^J APjli oljLjtJl IjwtxJ 'djfe 0 j-L 3 (w-il/ul 

’3.^^ Jj-s^xll Jd5j ^-L/2 j bjl ^ A^P C-Ow3“l ^wL/2j ^3“ d. *^lL« ol wbwb^- 3 L j‘t 5 

jl 0yl5S Id o^^jl dildxlj ^JJ^ 4 J-^ 

HppyMan = Humain n ~ Femininn (3 married. Professor) n (VHasChild.(DoctorU Professor)) 

^ lj l yg a 1 1 d^'y^-o-^l 3^* 4 ) 3^d' 3 d d-jOjPl ^Jl aJ^JI Jajl^jJl AP^o-^- Loibj Ojbdl o 3 a 3 

^jiOl aJ^p Id c Ajp^o-^l aO_^p jd 1_| 01 3 ^ A_p^>3fl a 3 oP 3^^ i_/ v ^ 4 ' I - ! 


2 


\/P. (Z> lj^“ ^ wLj-o2j jyii^S 3^.CZ> J»*^Jl LI . . . A-jp-^o^r 1 ^1 ^LC*^! A-wLp (^1 J*T^ '"*"' 




:2j^\ J^jJl 


°j 4 - 


L*Jl oLa 




CwLj^-_vJl ^J^r^jl ld_& jA 


oi 




l£j^-> jy* 


Humain(jj^) 

:^'cr^ * 

~ Feminin ( j^) 

°- Us Ji ^ AjS' iii jyZ*-> 01 <-*£ La t 3 married. Professor a^aLAI aS*>LJ 1 l 5 02 ^ o 3 L^L L-j^ • 

J l_^_LP j\*J* 1 AjiLuv'^l A_L£^ ^^jL. yL>c~Jl}\ 1-L Oj^J Olj -Lj^j ^Ji^l L5^ i£^*~ ^*^-*^1 

: J^l c^j-^l £jvdl dlL Professor 

( , u- 1 ) E married.Professor A o* E Professor 

^>-1 ^y2>c0* J jU* J zjjj HasChild \jji ^ .*^i> VHasChild. (Doctor U Professor) aS*>LJ1 • 

.Doctor o/ISjJI A^i jl Professor oJuL^l Jl LI ( ^juj 01 ILa j 

oJpIaJI odi> ^^*>Ug-vg>*yi i jUrl lj^wb>ti c HppyMan wL*^*Jl ^j^rjil aIjLj La? 1>- ©Jp- li L«3 

/^P <»C^»^*dl ^J^"^Jl ^ <L L^»9 TBox j ^Jl ^ l? « Ll CIa l_u L j ,-^««j (_^ 0Jl 

^_^0p <3^WaJ LI yl ^j^O’juL all oL& Js-LLL j-v^Llp cii LLLjI OJ-L »X*j caJjSsj ^jJl caIS*>LJ1j caIjj^^II 

. ABox j ^yL/?jJl Jjl-gLl OwLpIaJI y* ^iwULLl i, JLrD y> ji <*(y J jy*) jlj^'b/lj oljj^dl oLa 

.-^^-Box ^ 1 1 B ox jjoSj o^^^j 1< 1 ^ as jx\>\ oApu oi 

KB={ TBox , ABox } 
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3 Aj>r\s^z Lo-P AjJP A_) jAJ ^Lp TBOX ^>-*)\ lg */?')l\ i^JL^-l jij^J 

: J^» A-P”! JJ^2J (3 jW2^« jy^ 3 ^jPy^Z^- Jl^T 


Has Child. Humain ^ Humain 


A3*>Ip J ,1 julo ^ y)\ 01 C~>- Ij^Io (jj-lL ^aJl I ( 1)1 3 -*-^ (Jj-^ 

TBox <uL^jj ^l^i.1 jL??t^»-iJ ^^o-L« a^v ^ **s Jl ^IsjlLI 3 ABox i^JlA-1 L*1 

!^JjL« oliLJ! wlpl^i j oLJa* 11 JUr 


HppyMan (>^) , HasChild(>^, -u^) , Doctor (ju^) , married(>^vi*~-) 


{ Jl^^\ aJ^^j y .2 


:v-S>Jl-1.2 


IftUajI a^L^ AjjjygT c^IjLp ^5}u ^o-^vJ jJl -IpI^aJ! AP^o-^- j^aj ^i_v^jJl ^jJajlLI 3 ^-p-^yJl 0l tiB aJLL^ ojU-I j 


!dXB 3 A^So*tjd.l -LpI^aJIj Ajji (_£^>-l A ^j A cj\jy*y $.Liol A : oL5^ ^Lp 3^i 


AL^» c Ajj^ C*>IjJ) ygT 


:1 


ePUyu 


D j C 015"" I5U t Nr jlj^*i/l ( j-« 4P^»^- j Nc y li*>\l2jl ^jO^JI j)lg :;Ll <J$ ^ . M l f.Lu 

!4^j*yi c>f^.y3«il 4_f-L^/3 Luis t Nr ap^-^^I r 3 NJ *ip_^-^l Jl 0 O^juj yijy^ 3 

C nD, C UD , ~C , Vr.C , 3r.C 

:n aJsUOJl ijL^p Jj Jj»t jysj s.Lj jSLc Professeur iluO j Humain ^ : jjO^I jjjj-^pSI ^ :1 Jlt» 

Humain n Professeur 

.aOjOO y^i d_J_<^p ^jp dj^SipLl d^^Ol ^xjj 

i s OJ I aM ^J l 4 , ) 0 *o*yi •AjU-??- jy— 2 j c '^-'— 20 ^ Cj*^ ^ ~)3^3 i lumam ^ * S 1 f • ^ . 2 

! 20 y* I *U-W« 


AdultHumain = Humain n HasAge. >20 


:Feminin oLilj Masculainj^i Jy^ Jl Humain yX Jl yXL± : 3 Jlt> 


Humain = { Masculain U Feminin } 


;2oy^l jy^3 Jl tjijj Masculain ijjS Jill ^ 
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Feminin = ~ Masculain 


aJ^jJi-2.2 

(3 (JjJt Ajjj ■>/? ll 1 ^>ygll Aj^SsAI Atfjlgll ^1 v-3L/2jJ jJl AjjJLxi.1 Ad«)gll aJ^wIII 

. C-A Jj l^xJ 1 l ^ <$ JwL^vJ ^Jl A«u5^^\Jl tXhS' lw\»A (3 

.2 ju 

. I aJI^J ^ A 7 APjli j\p AS-y^ ya jjSo /= (A 7 ,/) (^^5^ J^2jJ*l Cf* 

JJ' s ^ 2j '<^ *^1 ( *-'*-s^ A 7 x A 7 iM' (3 ^jj)j^ ~ A £'y*^£, ^ A 7 l)^t' j ^1 I APj^»cP j^v^j ^]5" 

lA-j'yi 

(C n Dj^C/nD/^CUDj^CuD/, 

- C 7 = A 7 \ O 

(3r.C] 7 ={ x e A 7 / 3y . (x,y)G r 7 A y £ C } 

(Vr.C] 7 ={xe A 7 / Vy . (x,y]e r 1 -> y e C } 


jj> ojJjAl aJ^I SjLxJl Ols SheepMeat j Plant ^y^S\ j jljj^l ~*s-y±£ Jl jja eat il)T Lsi/it lil:Jlt» 


- 3- Beat. (Plant U SheepMeat) 

3-) -S ^-o juojj oLual A L j^— 4 e5-lJt ; I — (A 7 ,. ) ij*^ i3 JjJj a--S)ii iAa 

: A 7 Jtsrt 


A 7 


^)jla C aaxll a^J C } 


A 7 (3 jl - 3 OjL*Jl ya Jj.5 jl j_a~J ^Jl /JjjtBl aJIj 


Cj*3 


Plant 7 = { ^jli} 


SheepMeat 7 = { ^j-} 


Gat 7 — {(ji^, l _r^-l),(jiA*,pAi)l |»J-) } 

(Plant U SheepMeat ) 7 = {^i, ^} 
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(eat. (Plant U SheepMeat)/ = { >* G A 7 / . o* !Lr i-l) ^)G eat 7 A ( *J- 

pJi G Plant U SheepMeat } 


Si^il .3 

<3 A_J»P L-c^L^I Q-> t-w^l J-A3 oL«ji^o-U A*5LUi A^-lxU (3 4-^* A3 JS-\ j3 0->=^_vgl li. tf 1' A^^l di 

A^rl^J L« ^ < 3 ~ a)^! A_3 oLlgxiJ ^5^ I 5-1^23 oj d^L gA ygflll ^JJL 

AjO jj^V 3j 1^1*1 ^ju^y J AxJ 3L£| (3^/^ t j^aJI ld> ^JLoJo ^jjl t^JJjj A ^aaa"Z OjJJL£ C^LLx.^ 

. . ^yLygjJ' 3 ^*^' l5 ^" 

Ajirlxi .1 j ^pLLa/g^l g.lSLUl ^Lol ©l^rl (3 A^ LJiJl ( y» A S'y*^: ^y^y A^J.l*Jl A^LlL« 

caI*L t_3^xJ ^jJl ow? ^Jlj ^J-JL<>jJi c^l*J di l3j^j Jj^I jL^J .1 ^ L : 1 1 I -La -L^li $ j^jIj^JL) AJ'yi 

Lw>r^il2J *)i 1 OU-vi? A3y*-Ll wlplji ^L>rjwil (3 A*J ^A>j ^IptJL^I AxJ yyU> di jL*J*l L«l C^^wLli 

. SPARQL o 1*1)1 o-La \j 

:^jJI ^ojJ! oUJ.1-3 

(3 1 US' S~U~. (.^ylxj y* IfrLg-X-j AjjilJl oLJi AS'y^S r ,j^> i-_^jjl) AjjAJJI A^jJiL.1 OjSslJ 

A**^*> jj (, ol^ j ^ jgX^T ol*Dl 0 j_A (jl -^A3 cI-La jjJij iijj . aJ ^ 3 ol*D A-uiv^jJl ^Jl 

IaIoI ol*l)l o -L a ^_aI jxj \ oLv^jJl l 5 ^ l I jT I a^J CU-^ caJjLLl« 

C l ^ “ 0 ! L-*> (^ 5 ^ 4-*-^ A3*)^- ^ ^J-alSO’ A3 >Lp Lilli 0 -La (ji jSLLlL jjwbLlj cLa*)\pI ^1 aL-JJT 

L«l c <»— Lv^j -lal?-^- ^1 aLLJI jwJ rdfs !cl 3 .SS ^ji> L^-J-P 3 wU a 3 j L-vo jJl (3 jLio J 3 j t a>Jl 3 i 1 I 

..ajljil owgj Ji rdf itypG a3jL-*« 


] 


User interface and applications 


Trust 


L 


Proof 


Unifying logic 


Querying: 

SPARQL 


Ontologies: 

OWL. 


Rules: 

RIF/SWRL 


Taxonomies: RDFS 


Data interchange: RDF 


Syntax: XML 


Identifiers: URI 


Character set: UNICODE 


< 3 J 

<Q 

Cl! 


^VaJ) ujLxII Ajjxlil :3 JLui 
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ji.1 y*j*j*S\ A*J .1.1.3 

olilJl aISL^ c^\j\ « XML » A*^*> jjj J^jrdl A*J IS*}Uaj 1 JJ 3^aJl jJl CaI*J CAj^Lj 

Ajjiil^lli U*j ^Jl 3 C-wo-P^ i^JJwbj 4AA-L^- olilJ'j J^ljjJi ^-1 (3 

. l^jdSL&j oLJlJl ^1 3~^* 3i ‘*^9a_k LowLo 4 l ^ ** ) L<k^3 A^JLj^lll A^Jaj^I 3^-*-’' 0 b Cl-A>sJ^' , 3j*^ AjLI? 3^ • • 

^3*^ Jaaj j^i .2.1 .3 

0 Jj-L>r CaIjJ-v^^ 4 ^ddl 4— -A^M ^ C^-aAJ CCaULcJI 3^^* 3 3b bll?J (3 1^3*1*^ l/ 4 *"^3 if 

^oLojJl ad* 4 1 caIj L 3l uw 3 jj 


5„ 


lL?l 


J 


$.Lj j^P Aj^x-U ^ 3 

! j^jIjJ*! 3-aj jUa| 4-*AJ Aj^>cjJl A_L>3d 3 $CjJ a^L^I j^aLlp aJ >b 3-^ CAbLdJ 1 ^ ■.^■>0 

.aJI wU^ 3.I jl a^p joxll ji ^_3 j^aj11 j^>j « SllbjCCt » aJ| J-l^J.1 * 

.aJi ojl-J.' a~^U 3 *j3 « Predicate » ^L*Xl aS^U- V' 

.^Lw-*yi aSMp ;uj jj&j « Object » ju^J*! 

6 ^j3*Jl uL^J jlkj 4*) JaJfl^a— 3.1.3 

^jA wljy* AiL/sb dJLj . ^jOajdJl ^jy ^-1 \Jupt^\ CaIj -LaJI ^tc*y ■ijlji.l oLsa?j jll?| -bda^- A*J Ca$.L>t 

ca UiJl U* ! jwU ^j^LS' 3 ^ 3 b wbwbr $.La a^UI oJ-A a3L/aI U <*_&! 3 *b 33 ^ di 

.(jlji^ll) CaUaJ' { j2j\^>- £ (CaIjj-s^J') 

U^kSfl AiJ-4.1.3 

cddalj 4 3_3 jlid a^U 4 $.1 ^ gib caL^-^Lj'^I^ a-^LaJj 3 ^a>eju*J j?*J aaJ 

« DAML+OIL » AiJ 

• t j^PjJ (j\J Ailll O-La CAJ^jA 


J^®jJ 4 (jlSCa A J ^2J>c^> AJ3 fjfcj -bjJ 4 3 Cr^2iA ^jw^Lp 3^* O UiJl (j\J JflAjJ 

OjLxj aj_i> 

« owl:ObjectProperty » 


< owl : Obj e c t Prop erty rdf : ID = " j " > 

<rdfs:domain rdf:resource="# u ^^" /> 
<rdfs:range rdf:resource="#ji5l-" /> 

</ owl : Obj ectProperty > 


^A 2 J 3 2 *' 4 J ^ 1 ^ 5 ^ • 4 ^ wV ^ A^wv^l^- 3 ^. 4 \aa/s\ CaULjj CaU 3 ifc) b->Ji 

owl :DatatypeProp erty ©jI^a ^ \j£A adA jAjj l" J}j[b 


<owl:DatatypeProperty rdf:about="#^ <Lul ^ , > 
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<rdfs:domain rdf:resource="#L> ia ^“*- u "/: 


<rdf:range rdf:resource="&xsd;string"/> 


</ owl:DatatypeProperty> 


4 <3 «Uj l ^ < 0 .^ 4xJ 0^ y* L® y» •'i 

yz-^>y}\ jjlgull yj o^Lall J_ruj 


Abstract Syntax 

DL Syntax 

Semantics 

Class(A) 

A 

A 1 C A 1 

Class(owl:Thing) 

T 

T 1 =A Z 

Class(owl:Nothing) 

1 

1 1 = 0 

intersectionOf(Ci . C 2 ... •) 

Cinc 2 

(C 1 nc 2 ) 1 = CfnC| 

unionOf(Ci, C 2 , ■ • ■) 

C 1 UC 2 

(C x UC 2 ) x = Cf UCf 

complementOffC) 

-c 

(-C) J = A 1 \ C x 

oneOf(oi, 02 , . . .) 

(oi}U {o 2 } 

){oi}u {c» 2 }) J = {of-of} 

restriction)./? some ValuesF rom(C)) 

3 R.C 

(3/?.C) 2 = {x 1 3r,.(a;, y) € /? 2 A y € C 2 } 

restriction)/? allValuesFrom(C)) 

V/tC 

(V//.C) 1 = {x 1 Vy.(i, y) € /? x — * j/ € C 1 } 

restriction)/? hasValue(o)) 

3 AM 

(3/?.{o}) i = {i|(i,o i )€/? 1 } 

restriction)/? minCardinality(m)) 

> mR 

m/?) 1 = {x 1 (tjy.(a:,!i) 6 Z? 1 } > m} 

restriction)/? maxCardinality(m)) 

^ mR 

mi?) 1 = {x j fy.[x,y) € Z? 1 } < mj 


4 cJ^> 


:2u:U- 

Ojy -L^o ^v^Lxi.1 l*Jl lM ^Ly^ll Jj lg H .o. D AjlJby A^JiSj ^_3jl*l»l ~tpl ~l*J 

yijte OL-J^I l*Jl ^-$3 <3 4^/1 iil^d lM l/ 4 o*L& aL*^- L» .JSo ‘L^.Ip 

^7 IxJ /y» jJl C^lxld <Lj y^j\s>- C^l*J 
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http s : //en . wikipedi a . org/ wiki/ S emantic_net work 

cjJSoj RBox j'j ^p U- ) -U*u7 ti^Ll .Ap|^ 5 o~l*uul u^Lo.i*yi J^" - 


.UL^-V 43^*11 -Xp|^S ^p i-t-J-U>^j La-Up . -?t-l fi-U& -Up ^JUU-« ,^M. • ‘U-jtJpjJJ 4—«lSL*J^ j^-Ll 4 J-4 a ' ^ ■ ' ? 'P 

A.LC/ - vxi.' 1 oLj— Jl 4jtL i-3y» J 4jJ ^Ip ^ -taLL ■ - 4 . ,-?jJ ' jjL :ll aU>L*J iJjcj ~ 


4 -Extensible Markup Language 

5 -Resource Description Framework 

6 - http://www.yoyodesign.org/doc/w3c/rdf-schema/ 

7 -Resource Description Framework Schema 
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